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[0001] The present invention claims the benefit of Korean Patent Application No. 
49850/2002 filed in Korea on August 22, 2002, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0002] The present invention relates to a fabrication system of a display device and a 
method of fabricating a device using a fabrication system, and more particularly, to a 
fabrication system of a liquid crystal display (LCD) device and a method of fabricating a 
liquid crystal display device using the fabrication system. 
DESCRIPTION OF THE RELATED ART 

[0003] LCD devices are commonly implemented in various types of electronic equipment, 
such as mobile telephones, personal digital assistants (PDA), and notebook computers, due 
to their light weight, slim shape, and high image definition. Among the different types of 
LCD devices, active matrix TFT (thin film transistor) LCD devices have rapid response 
times and produce lower amounts of residual images. 

[0004] FIG. 1 is a schematic circuit diagram of an LCD device according to the related art. 
In FIG. 1, a liquid crystal display panel 1 includes a plurality of gate lines 3 disposed along 
a first direction and a plurality of data lines 5 disposed along a second direction 
perpendicular to the first direction, thereby defining a plurality of pixel regions. In 
addition, a thin film transistor (TFT) 7 is arranged within each of the pixel regions and is 
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enabled when a scan signal is input through the gate line 3 in order to supply a data signal 
input through the data line 5 to a liquid crystal layer 9. Moreover, a storage capacitor 1 1 is 
provided for maintaining the input data signal until a next scan signal is supplied. 
[0005] FIG. 2 is a cross sectional view of an LCD device according to the related art. In 
FIG. 2, a gate electrode 22 is formed on a lower substrate 20, and a gate insulating layer 24 
is deposited on an entire surface of the lower substrate 20. In addition, a semiconductor 
layer 26 is formed on the gate insulating layer 24, and source/drain electrodes 28 are 
formed on the semiconductor layer 26. Furthermore, a passivation layer 32 is deposited 
over an entire surface of the lower substrate 20, and a pixel electrode 30 made of 
transparent metal, such as ITO (indium tin oxide), is formed in a display region and is 
electrically connected to the source/drain electrodes 28 through a contact hole in the 
passivation layer 32. 

[0006] A black matrix 42, which functions as a light shielding layer, is formed in a non- 
display region of an upper substrate 40 in order to prevent reduction of image quality, and 
a color filter layer 44 is formed in the display region. In addition, a common electrode 46 
made of transparent metal, such as ITO, is formed on the black matrix 42 and the color 
filter layer 44. A spacer 52 is provided between the lower substrate 20 and the upper 
substrate 40 to maintain a uniform cell gap. In addition, a liquid crystal material is injected 
between the lower and upper substrates 20 and 40 to form a liquid crystal material layer 
50. Although not shown, alignment layers for aligning liquid crystal molecules of the 
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liquid crystal material layer 50 are deposited on the pixel electrode 30 of the lower 
substrate 20 and on the common electrode 46 of the upper substrate 40. 
[0007] In FIG. 2, the semiconductor layer 26 is activated to form a channel layer when the 
scan signal input through the gate line 3, wherein the data signal input from the data line 5 
is supplied to the liquid crystal material layer 50 through the channel layer. Each of the 
gate electrodes 22 of the TFTs are connected to at least one of the gate lines 3, which are 
arranged along the first direction. Accordingly, by supplying the scan signal to the gate 
line 3, the semiconductor layer connected to the corresponding gate line 3 is activated, so 
that the data signal is supplied to the liquid crystal material layer 50 of the pixel through 
the data line 5 to control the liquid crystal molecules of the corresponding pixel. 
[0008] FIG. 3 is a flow chart of a fabrication method of an LCD device according to the 
related art. In FIG. 3, a fabrication method of an LCD device includes a TFT array process 
for forming thin film transistors (7 in FIG. 1) on the lower substrate 20, a color filter 
process for forming a color filter 44 (in FIG. 1) on the upper substrate 40, and a cell 
production process. 

[0009] A step SI 01 includes the TFT array process, wherein the gate lines 3 and the data 
lines 5 are formed on the lower substrate 20, and the TFTs 7 connected to the gate lines 3 
and the data lines 5 are formed at each pixel region. Furthermore, the pixel electrode 30 
connected to the TFTs 7 are formed to control the liquid crystal material layer 50 when the 
signal is supplied through the TFTs 7. 
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[0010] A step SI 04 includes the color filter process, wherein the color filter layer 44 and 
the common electrode 46 are formed on the upper substrate 40. 

[0011] Steps SI 02 and SI 05 include forming alignment layers on the lower substrate 20 
and the upper substrate 40, and rubbing the alignment layers to provide aligning 
controlling forces or surface fixing forces (i.e., pretilt angles and alignment directions) to 
the liquid crystal molecules of the liquid crystal layer 50 between the lower and upper 
substrates 20 and 40. 

[0012] A step SI 03 includes scattering spacers 52 on the lower substrate 20 to maintain a 
uniform cell gap. 

[0013] A step SI 06 includes coating a sealant material along an edge area of the upper 
substrate 40. 

[0014] A step SI 07 includes assembling the lower and upper substrates 20 and 40 by 
bonding the lower and upper substrates 20 and 40 together by applying pressure. 
[0015] A step SI 08 includes a cell production process, wherein the bonded lower and 
upper substrates 20 and 40 are cut to produce a plurality of individual liquid crystal display 
cells. 

[0016] A step S109 includes injecting the liquid crystal material into each of the individual 
liquid crystal display cells through a liquid crystal injection hole formed in the sealant 
material. In addition, an encapsulation process includes sealing the liquid crystal injection 
hole. 
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[0017] A step SI 10 includes inspecting the individual liquid crystal display cells. 
[0018] As described above, the LCD device is fabricated through the TFT array process, 
the color filter process, and the cell production process. However, each of the processes 
are performed using different fabrication systems. For example, the TFT substrate is 
fabricated using a TFT array fabrication system (i.e., a TFT line), the C/F substrate is 
fabricated using a color filter fabrication system (i.e., a C/F line), and the TFT substrate 
and the C/F substrate are attached and processed using a cell fabrication system (i.e., a cell 
line) to fabricate the individual liquid crystal display cells. In addition, the TFT line, the 
C/F line, and the cell line each include a plurality of individual process lines, respectively. 
[0019] FIGs. 4A-4D are schematic flow charts showing a system for fabricating an LCD 
device according to the related art. FIGs. 4A and 4B show a TFT line and a C/F line, 
respectively, and FIGs. 4C and 4D show a cell line. In FIG. 4A, the lower substrate 20 
upon which the TFTs 7 are formed passes an alignment layer line, a rubbing line, and a 
spacer scattering line of the TFT line. In the alignment layer line, the lower substrate 20 is 
cleaned, an alignment layer material is deposited, and the deposited alignment layer 
material is heated at a high temperature to plasticize the alignment layer material. In the 
rubbing line, the alignment layer of the lower substrate 20 is rubbed to provide the aligning 
controlling force. In the spacer scattering line, the spacers, such as ball spacers, are 
scattered on the lower substrate 20 after the lower substrate 20 is cleaned. Then, the lower 
substrate 20 is provided to a first transferring device. 
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[0020] In FIG. 4B, the upper substrate 40 upon which the color filter layer 42 is formed 
passes an alignment layer line, a rubbing line, and a spacer scattering line. In the 
alignment layer line, the upper substrate 40 is cleaned, an alignment layer material is 
deposited, and the deposited alignment layer material is heated at a high temperature to 
plasticize the alignment layer material. In the rubbing line, the alignment layer of the 
upper substrate 40 is rubbed to provide the aligning controlling force. In the spacer 
scattering line, the spacers, such as ball spacers, are scattered on the lower substrate 40 
after the lower substrate 40 is cleaned. Then, the upper substrate 40 is provided to a 
second transferring device. 

[0021] In FIGs. 4A and 4B, the alignment layer line and the rubbing line, the rubbing line 
and the spacer scattering line, the rubbing line and the sealant coating line are not 
continuous fabrication lines, respectively. Although not shown, a transferring means, such 
as a robot (i.e., loader or unloader), is installed between each of the alignment layer line, 
the rubbing line, and the spacer scattering line. 

[0022] The alignment layer line and the spacer scattering line, as shown in FIG. 4A, are 
performed on the TFT line. Furthermore, the alignment layer line and the sealant coating 
line, as shown in FIG. 4B, are performed on the C/F line. For example, during the TFT 
process, the alignment layer process and the spacer scattering process are performed on the 
lower substrate 20, and during the C/F process, the alignment layer/rubbing process and 
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the sealant coating process are performed on the upper substrate 40. These processes are 
separately performed on the lower and upper substrates 20 and 40. 
[0023] In FIG. 4C, the lower substrate 20 (i.e., TFT substrate) passes through the TFT line 
and is transferred to an assembling line using a first transferring device. Similarly, the 
upper substrate 40 (i.e., C/F substrate) passes through the C/F line and is transferred to an 
assembling line using a second transferring device. In the assembling line, the TFT 
substrate and the C/F substrate are aligned and bonded together by pressure, the bonded 
substrates are heated to harden the sealant material. Then, the bonded substrates are cut 
into separate liquid crystal cells in the cutting line. 

[0024] In FIG. 4D, the separated liquid crystal display cells are transferred to a grinding 
line using a third transferring device, wherein each of the liquid crystal display cells 
undergo grinding and cleaning processes. Next, the liquid crystal display cells are input to 
a liquid crystal injection line to inject the liquid crystal material through the liquid crystal 
injection hole and to encapsulate the liquid crystal injecting hole with the encapsulation 
material. Then, the encapsulated liquid crystal display cells are input to an inspection line 
to clean in the liquid crystal display cells and inspect the liquid crystal display cells. 
[0025] Accordingly, the alignment layers are formed on the lower and upper substrates 20 
and 40 along the TFT line and the C/F line, respectively, the bonded lower and upper 
substrates 20 and 40 proceeds through the assembling and cutting lines, the liquid crystal 
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material is injected into the liquid crystal display cells, the inspection of the liquid crystal 
panel is performed, and LCD device is fabricated. 

[0026] The alignment layer and spacer scattering lines, as shown in FIG. 4A, and the 
alignment layer and sealant coating lines, as shown in Fig. 4B, may be arranged in a 
fabrication facility along parallel directions and spaced apart from each other. In addition, 
the assembling and cutting lines, as shown in FIG. 4C, and the grinding and liquid crystal 
injecting lines, as shown in FIG. 4D, are arranged to be separated from the alignment layer 
and spacer scattering lines, as shown in FIG. 4A, and the alignment layer and sealant 
coating lines, as shown in FIG. 4B. Accordingly, the TFT substrate output from the 
alignment layer and spacer scattering lines is mounted on a first transferring device to be 
transferred to the assembling and cutting line, and input to the assembling and cutting lines 
by a loading device, such as a robot. Similaryl, the C/F substrate output from the 
alignment layer and sealant coating lines is mounted on a second transferring device to be 
transferred to the assembling and cutting line, and input to the assembling and cutting lines 
by another loading device, such as another robot. In addition, the liquid crystal display 
cells in the assembling and cutting lines are individually mounted on a third transferring 
device to be transferred to the liquid crystal injecting line. The first, second, and third 
transferring devices move automatically between the process lines to transfer the substrates 
into each of the lines, wherein a plurality of substrates (or display cells) are fixed by a 
cassette mounted on the transferring device. 
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[0027] Accordingly, large amounts of open spaces are required since the process lines 
shown in FIGs. 4A-4D are arranged separately in a fabrication facility, thereby increasing 
fabrication costs of the LCD device. In addition, automated transfer devices are required 
to proceed between each process along one process line, thereby further increasing the 
fabrication costs of the LCD device. Furthermore, since the automated transfer devices are 
very expensive, the fabrication costs of the LCD device are further increased. Moreover, 
the processes can be delayed due to the time required to transfer each of the substrates. 

SUMMARY OF THE INVENTION 
[0028] Accordingly, the present invention is directed to a fabrication system for a liquid 
crystal display device and method of fabricating a liquid crystal display device using a 
fabrication system that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

[0029] An object of the present invention to provide a fabrication system for a liquid 
crystal display device for reducing production costs. 

[0030] Another object of the present invention to provide a method of fabricating a liquid 
crystal display device using a fabrication system for reducing production costs. 
[0031] Another object of the present invention to provide a fabrication system for a liquid 
crystal display device for reducing fabrication time. 
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[0032] Another object of the present invention to provide a method of fabricating a liquid 
crystal display device using a fabrication system for reducing fabrication time. 
[0033] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written 
description and claims hereof as well as the appended drawings. 

[0034] To achieve these and other advantages and in accordance with the purpose of the 
present invention, as embodied and broadly described, a fabrication system for a liquid 
crystal display device includes an alignment layer line for forming an alignment layer on a 
first substrate and a second substrate, the first substrate and the second substrate being 
separately supplied thereto, a spacer scattering line for scattering spacers on one of the first 
substrate and the second substrate, a sealant coating line for coating a sealant material on 
one of the first substrate and the second substrate, an assembling line for bonding the first 
and second substrates together, a cutting line for separating the bonded first and second 
substrates into a plurality of liquid crystal display cells, and a liquid crystal layer line for 
injecting liquid crystal material into each of the liquid crystal display cells, wherein the 
alignment layer line, the spacer scattering line, the sealant coating line, the assembling line, 
the cutting line, and the liquid crystal line are positioned along a single fabrication line, 
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[0035] In another aspect, a fabrication system for a liquid crystal display device includes a 
first fabrication line separately supplied with a first substrate and a second substrate to 
form an alignment layer on the first substrate and the second substrate, scatter spacers on 
the first substrate, coat a sealant material on the second substrate, bond the first and second 
substrates together, and cut the bonded first and second substrates into a plurality of liquid 
crystal display cells, and a second fabrication line for injecting liquid crystal material into 
each of the liquid crystal display cells to form a liquid crystal material layer and for 
inspecting the liquid crystal display cells. 

[0036] In another aspect, a fabrication system for a liquid crystal display device includes 
an alignment layer line for forming an alignment layer on a first substrate and a second 
substrate, the first substrate and second substrate being separately supplied to the 
alignment layer line, a liquid crystal layer line for dispensing liquid crystal material on one 
of the first substrate and the second substrate, a sealant coating line for coating a sealant 
material on one of the first substrate and the second substrate, an assembling line for 
bonding the first and second substrates together, and a cutting line for separating the 
bonded first and second substrates into a plurality of liquid crystal display cells, wherein 
the alignment layer line, the liquid crystal layer line, the sealant coating line, the 
assembling line, and the cutting line are positioned along a single fabrication line. 
[0037] In another aspect, method of fabricating a liquid crystal display device includes 
providing a first substrate and a second substrates separately to a unified fabrication line, 
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forming an alignment layer on the first substrate and the second substrate, scattering 
spacers on one of the first substrate and the second substrate, coating a sealant material on 
one of the first substrate and the second substrate, bonding the first and second substrates 
together, separating the bonded first and second substrates into a plurality of liquid crystal 
display cells, and forming a liquid crystal material layer within each of the liquid crystal 
display cells. 

[0038] In another aspect, a method of fabricating a liquid crystal display device includes 
supplying a first substrate and a second substrate to an in-line fabrication system to form 
an alignment layer on the first substrate, form spacers on the first substrate, coat a sealant 
material on the second substrate, bond the first and second substrates together, and separate 
the bonded first and second substrates into a plurality of liquid crystal display cells, 
injecting liquid crystal material into each of the liquid crystal display cells to form a liquid 
crystal material layer, and inspecting the liquid crystal display cells. 
[0039] In another aspect, a method of fabricating a liquid crystal display device includes 
supplying a first substrate and a second substrate separately into a single fabrication 
system, forming an alignment layer on the first and second substrates separately, 
dispensing liquid crystal material onto one of the first substrate and the second substrate, 
coating a sealant material on one of the first substrate and the second substrate, bonding 
the first and second substrates together, and separating the bonded first and second 
substrates into a plurality of liquid crystal display cells. 
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[0040] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0041] The accompanying drawings, which are included to provide a further understanding 
of the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the 
principles of the invention. In the drawings: 

[0042] FIG. 1 is a schematic circuit diagram of an LCD device according to the related art; 
[0043] FIG. 2 is a cross sectional view of an LCD device according to the related art; 
[0044] FIG. 3 is a flow chart of fabrication method of an LCD device according to the 
related art; 

[0045] FIGs. 4A-4D are schematic flow charts showing a system for fabricating an LCD 
device according to the related art; 

[0046] FIG. 5 is flow chart of an exemplary method of fabricating an LCD device 
according to the present invention; 

[0047] FIGs. 6A and 6B are schematic flow charts of an exemplary fabrication system for 
fabricating an LCD device according to the present invention; 
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[0048] FIG. 7 is a flow chart of another exemplary method of fabricating an LCD device 
according to the present invention; and 

[0049] FIG. 8 is a schematic flow chart of another fabrication system for fabricating an 
LCD device according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0050] Reference will now be made it detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
[0051] FIG. 5 is flow chart of an exemplary method of fabricating an LCD device 
according to the present invention. In FIG. 5, a Step S201 may include forming a plurality 
of TFTs on a TFT substrate. 

[0052] In a Step S202, a color filter layer may be formed on a C/F substrate. In addition, 
an alignment layer may be deposited a C/F substrate. 

[0053] In a Step S203, alignment layers may be formed on the TFT substrate and the C/F. 
Then, both the alignment layers may be rubbed to provide an aligning controlling force. 
[0054] In a Step S204, spacers may be scattered on the TFT substrate. 
[0055] In a Step S205, a sealant material may be coated on the C/F substrate, wherein the 
sealant material may include a liquid crystal injection hole. 

[0056] In a Step S206, the TFT substrate and the C/F substrate may be bonded together to 
form an LCD panel having a plurality of unit display cells. 
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[0057] In a Step S207, the LCD panel may be cut into individual display cells. 
[0058] In a Step S208, liquid crystal material may be injected into the display cells through 
the liquid crystal injection hole, and the liquid crystal injection hole may be sealed by 
encapsulating the display cell. 

[0059] In a Step S209, the display cells may be inspected. 

[0060] FIGs. 6A and 6B are schematic flow charts of an exemplary fabrication system for 
fabricating an LCD device according to the present invention. In FIGs. 6A and 6B, a 
fabrication system for fabricating an LCD device may include two unified fabrication 
lines, wherein FIG. 6A shows a first line for processing glass plates before cutting and 
FIG. 6B shows a second line for processing the cut unit panel. 
[0061] In FIG. 6 A, the first line may include an alignment layer line, a rubbing line, a 
spacer scattering line, a sealant coating line, and an assembling and cutting line. The 
alignment layer line, the rubbing line, and the assembling and cutting line may be process 
lines for processing a TFT substrate and a C/F substrate. In addition, the spacer scattering 
line may be a process line for processing the TFT substrate, and the sealant coating line 
may be a process line for processing the C/F substrate. 

[0062] The TFT substrate and the C/F substrate, which are respectively processed in the 
TFT line and the C/F line, may be alternatively supplied to the alignment layer line. 
Although any one of the TFT substrate and the C/F substrate may be supplied first, for 
purposes of explanation, supplying the TFT substrate first will be described. 
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[0063] The TFT substrate is supplied to the alignment layer line of the first line, wherein 
the TFT substrate is cleaned during a cleaning process, an alignment layer material is 
coated onto the cleaned TFT substrate, and then heated to plasticize the alignment layer 
material. Then, while the TFT substrate is supplied to a buffer line, the C/F substrate is 
simultaneously supplied to the cleaning process of the alignment layer line. The buffer 
line may synchronize movement of the TFT substrate and the C/F substrate. Accordingly, 
the different processes are performed so that the TFT substrate and the C/F substrate have 
different processing ending time. In addition, since the processing interval in two adjacent 
processes (i.e., lines) may be different, the TFT substrate and the C/F substrate may 
interfere with each other by the interval difference. Accordingly, by maintaining the TFT 
substrate in the buffer and allowing the C/F substrate to finish the alignment layer line, 
processing of the TFT substrate and the C/F substrate may be synchronized. 
[0064] For example, when the TFT substrate has completed the alignment layer line, the 
TFT substrate may be supplied to a rubbing line and at the same time the C/F substrate 
may be supplied to the cleaning process of the alignment layer line. Accordingly, there 
exists a time difference between processing times of the rubbing line and the alignment 
layer line so that when the C/F substrate completes the alignment layer line, it is 
maintained in the buffer line for a certain time. 

[0065] Next, an alignment direction of the alignment layer of the TFT substrate is 
determined after the rubbing process, and the TFT substrate may be supplied to a spacer 
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scattering line. Simultaneously, the C/F substrate may be transferred from the buffer and 
supplied to the rubbing line to determine the alignment direction of the alignment layer of 
the C/F substrate. 

[0066] Then, after the rubbing process, the TFT substrate and the C/F substrate 
respectively may proceed to different processes. For example, the TFT substrate may be 
supplied to the spacer scattering line and the C/F substrate may be supplied to a sealant 
coating line without being supplied to the spacer scattering line. Accordingly, the TFT 
substrate may proceed through the rubbing line and may be supplied to the space scattering 
line to disperse the spacers without the TFT substrate being supplied to a sealant coating 
line. In addition, the C/F substrate may be maintained in a buffer arranged at an end of the 
rubbing line while the spacer scattering process is performed on the TFT substrate. Then, 
the TFT substrate may be maintained in a buffer at an end of the sealant coating line after 
the spacer scattering process is completed, and the C/F substrate may be supplied to the 
sealant coating line to coat the sealant material along an edge area of the C/F substrate. 
[0067] Alternatively, an order of the spacer scattering line and the sealant coating line may 
be changed. If the TFT substrate is supplied to the alignment layer line first, then the TFT 
substrate may complete the rubbing process and may pass the sealant coating line without 
any process to be supplied to the spacer scattering line. Similarly, the C/F substrate may 
complete the rubbing process and may be supplied to the sealant coating line, wherein the 
sealant coating process may be performed on the C/F substrate while the TFT substrate 
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may continue through the spacer scattering process. In other word, when the sealant 
coating line is arranged prior to the spacer scattering line, since the spacer scattering 
process of the TFT substrate and the sealant coating process of the C/F substrate may be 
simultaneously proceeded for a certain time, it may be possible to perform a rapid 
fabrication process. 

[0068] Next, the TFT substrate may complete the spacer scattering line and the C/F 
substrate may complete the sealant coating line, wherein the TFT substrate and the C/F 
substrate may be supplied to an assembling and cutting line to be bonded together. Then, 
the bonded TFT and C/F substrates may be cut into individual liquid crystal display cells. 
Next, the individual liquid crystal display cells may be supplied to the second line, as 
shown in FIG. 6B. 

[0069] According to the present invention, the first line may include processing stages 
having the alignment layer line, the rubbing line, the spacer scattering line, the sealant 
coating line, and the assembling and cutting line. In addition, the buffer line may be 
disposed between adjacent processing stages to synchronize the TFT substrate and the C/F 
substrate to fabricate the individual liquid crystal display cells. In FIG. 6A, each 
processing stage may be arranged along the proceeding direction of the TFT and C/F 
substrates. However, the TFT and C/F substrates may be proceeded by a substrate moving 
system (i.e., conveyer), wherein each of the rubbing line, the spacer scattering line, the 
sealant coating line, and the assembling and cutting line may be installed near the substrate 
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moving system. Accordingly, the TFT and C/F substrates may be supplied between the 
processing stages by the substrate moving system such that when the TFT or C/F substrate 
has completed a process, it is moved to a next processing stage by the substrate moving 
system. 

[0070] In FIG. 6B, the second line may include a grinding line, a liquid crystal material 
injecting line, and an inspecting line. The liquid crystal display cell may be processed by 
the assembling and cutting line of the first line, in FIG. 6A, and may be supplied to the 
grinding line of the second line. Accordingly, the liquid crystal display cell may be ground 
in the grinding line and the liquid crystal material may be injected into the liquid crystal 
display cell through a liquid crystal injection hole in the liquid crystal injecting line, 
wherein the liquid crystal injection hole may be encapsulated to form the liquid crystal 
material layer. Then, the liquid crystal display cell may be inspected. 
[0071] According to the present invention, the TFT substrate and the C/F substrate may be 
supplied to the first and second fabrication lines to fabricate an LCD cell. Thus, a total 
number of individual fabrication lines may be reduced and fabrication costs may be 
reduced. For example, in the present invention, the alignment layer may be formed onto 
the TFT substrate and the C/F substrate by using one alignment line. Accordingly, 
fabrication costs may be reduced and fabrication space may be minimized. Thus, overall 
fabrication costs of the LCD device may be reduced. 
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[0072] In addition, preparation of the expensive automatic transferring device for 
transferring the substrate or the liquid crystal display panel may not be necessary, wherein 
the fabrication costs of the LCD device may be further reduced and a fabrication time may 
be significantly reduced. 

[0073] Moreover, the fabrication system according to the present invention may not be 
limited to the structure of the LCD device. For example, various types of LCD devices, 
such as in-plane switching (IPS) mode LCD devices, reflective LCD devices, and semi- 
transparent LCD devices, may be fabricated in accordance with the present invention. 
[0074] Furthermore, the present invention may not be limited to the fabrication system and 
method of fabrication discussed above. For example, methods of fabricating the LCD 
device may include directly dispensing liquid crystal material onto one or both of the TFT 
and C/F substrates instead of injecting the liquid crystal material between the bonded TFT 
and C/F substrates. Accordingly, the present invention may be applied to the liquid crystal 
dispensing method. In the liquid crystal dispensing method, the liquid crystal material is 
dropped onto one of the TFT substrate or C/F substrate using a liquid crystal dispenser, 
and the dropped liquid crystal is uniformly spread out over an entire area between the TFT 
and C/F substrates by applying pressure to the bonded TFT and C/F substrates. 
Accordingly, it may be possible to rapidly form the liquid crystal layer and to reduce 
fabrication time of the LCD device. 
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[0075] FIG. 7 is a flow chart of another exemplary method of fabricating an LCD device 
according to the present invention. In FIG. 7, a Step S301 may include forming a plurality 
of TFTs on a TFT substrate, and may include forming a plurality of spacers on the TFT 
substrate. 

[0076] In a Step S302, a color filter layer may be formed on a C/F substrate, and a 
plurality of spacers may be formed on the C/F substrate. 

[0077] In a Step S303, alignment layers may be formed on the TFT substrate and the C/F. 
Then, the alignment layers may be rubbed to provide an aligning controlling force. 
[0078] In a Step S304, liquid crystal material may be dispensed onto one of the TFT 
substrate and the C/F substrate. 

[0079] In a Step S305, a sealant material may be coated on one of the TFT substrate and 

the C/F substrate, wherein the sealant material may include a liquid crystal injection hole. 

[0080] In a Step S306, the TFT substrate and the C/F substrate may be bonded together to 

form an LCD panel having a plurality of unit display cells. 

[0081] In a Step S307, the LCD panel may be cut into individual display cells. 

[0082] In a Step S308, the individual display cells may be inspected. 

[0083] According to the present invention, a liquid crystal dispensing process may be 

included and a plurality of spacers may be formed on one or both of the TFT substrate and 

the C/F substrate. Thus, the LCD device may have a reduced number of fabrication 

process steps, thereby reducing fabrication costs and reducing fabrication time. 
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[0084] FIG. 8 is a schematic flow chart of another fabrication system for fabricating an 
LCD device according to the present invention. The exemplary fabrication system of FIG. 
8 may be similar to the exemplary fabrication system of FIGs. 6A and 6B, except the first 
and second lines of FIGs. 6 A and 6B may be incorporated into one single process line. In 
addition, a liquid crystal dropping line has been included and the liquid crystal injecting 
line has not been included, and the spacer scattering line of FIG. 6 A may not be included 
in the exemplary fabrication system of FIG. 8. Moreover, the assembling and cutting line 
of FIG. 6A has been broken down into separate processing stages, i.e., an assembling line 
and a cutting line. 

[0085] In FIG. 8, the alignment layer line, the TFT and C/F substrates, which respectively 
pass through the TFT and C/F lines, may be alternatively supplied to form the alignment 
layer. Then the TFT and C/F substrates may be respectively supplied to the rubbing line to 
provide the aligning controlling force. Accordingly, the buffer line may be disposed 
between the processing stages to prevent interference between the TFT and C/F substrates 
by synchronizing movement of the TFT substrates and the C/F substrates. 
[0086] The TFT substrate (or C/F substrate) may include an alignment layer having an 
alignment direction supplied to the liquid crystal dispensing line, and the C/F substrate (or 
TFT substrate) may be supplied to the sealant coating line. Then, the TFT substrate and 
the C/F substrate may be supplied to the assembling to be bonded together by application 
of pressure. Accordingly, the liquid crystal material dropped onto the TFT substrate (or 
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C/F substrate) may be uniformly spread over an entire area between the TFT and C/F 
substrates by the applied pressure. Then, the bonded TFT and C/F substrates may be cut 
into individual liquid crystal display cells and then inspected. 
[0087] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the fabrication system for a liquid crystal display device and 
method of fabricating a liquid crystal display device using the fabrication system of the 
present invention without departing from the spirit or scope of the invention. Thus, it is 
intended that the present invention cover the modifications and variations of this invention 
provided they come within the scope of the appended claims and their equivalents. 
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